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ABSTRACT 


Objective: We aimed to describe the clinical, laboratory, and radiological characteristics of 
visceral leishmaniasis (VL) in our region to find additional clues that can help diagnosis. 


Materials and Methods: All the patients with VL who admitted 


to our clinic between January 


2010 and January 2018 were reviewed retrospectively. The patients with symptoms and signs 


suggestive of VL and a positive indirect fluorescent antibody 


test (IFA) or rapid diagnostic 


test, and/or direct parasitology consisting of the presence of amastigotes of Leishmania 


in bone marrow aspirate were included in the study. We col 


ected the demographic and 


clinical features, laboratory, and radiological information from the hospital database. 


Results: We present ten (seven males and three females) cas 


es of VL, with the mean age 


of 53 (range of 31-75). Serological tests such as IFA or rapid diagnostic tests were positive 
in all patients. Amastigotes of Leishmania were present in only three of eight patients who 


underwent bone marrow biopsy. Abdominal magnetic resonance imag 


ng or computed 


tomography revealed that all patients (10/10) had splenomegaly, eight of 10 patients had 
hepatomegaly, and seven patients had intraabdominal lymphadenopathy. Seven patients 


had multiple hypodense nodular lesions in the spleen with 
Two patients had nodular lesions in the liver. Two patients 
failure before completing their 
amphotericin B treatment and cured. 


with/without liver involvement. 


maging, computed tomography 


INTRODUCTION 


isceral leishmaniasis (VL) is one of the important life-threatening infectious dis- 
eases worldwide (1). The highest prevalence of VL is in Brazil, East Africa and in 
South-East Asia, with an estimate of 50,000 to 90,000 new cases each year. VL is 


homogeneous parenchyma. 
died because of multiorgan 


treatment. The remaining patients completed liposomal 


Conclusion: VL should be suspected in the diagnosis of the patients, who had long-term 
fever, splenomegaly, pancytopenia associated with multiple nodular lesions in the spleen 
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an anthroponotic and zoonotic disease (2). While 
the anthroponotic VL occurs mainly in South Sudan 
and Sudan, zoonotic VL occurs across the Mediter- 
ranean basin (3). Sporadic VL is reported in Turkey, 
mostly in the Armenian border, Aegean, Central 
Anatolia, and Mediterranean regions. In 2016, 37 VL 
cases were reported from Turkey (4). 


In newly endemic areas or in regions where spo- 
radic cases have been reported, VL can be misdi- 
agnosed leading to a significant delay in treatment 
(5). Over time mortality of VL increases if it is not 
treated (6). Therefore, early diagnosis is critical for 
the survival of VL cases. Delayed diagnosis is often 
because of the presence of non-specific symptoms, 
the low detection rate of amastigotes in bone mar- 
row (BM) smears, and negative results on serologi- 
cal tests in the early stages of VL (7). So, there is a 
need for additional information or parameters that 
raise the suspicion of VL. 


Abdominal imaging is frequently performed in pa- 
tients with prolonged fever, pancytopenia, and 
hepatosplenomegaly. Although radiological signs of 
VL are non-specific, many patients with VL had pro 
nounced hepatosplenomegaly and intraabdomina 
lymphadenopathy (6). Additionally, recent reports 
state that multiple hypodense nodules in the spleen 
are present which are superimposed to homogene- 
ous parenchyma in abdominal computed tomogra- 
phy (CT) or magnetic resonance imaging (MRI) (6-10). 


In this study, we described the presence of multi- 
nodular lesions in the spleen and/or liver in radio- 
logical imaging to detect additional clues that can 
help the diagnosis of visceral leishmaniasis (VL). 


HIGHLIGHTS 

e Visceral leishmaniasis (VL) is reported sporadi- 
cally in Turkey. 

¢ The meantime between symptom onset and di- 
agnosis of VL is long. 

¢ The diagnosis of VL is frequently difficult. 

e VL should be suspected in diagnosis of the pa- 
tients who had nodular lesions in the spleen 
with/without liver involvement. 
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MATERIALS AND METHODS 


Study population 

We retrospectively reviewed all the cases of VL be- 
tween 2010 and 2018 in Pamukkale University Hospi- 
tal in Denizli, Turkey. In these patients with symptoms 
and signs suggestive of VL, the diagnosis was made 
when serological titer is >1:64 in indirect fluorescent 
antibody (IFA) test or rapid immunochromatographic 
test is positive and/or amastigotes of Leishmania were 
present in BM aspirate stained by Giemsa stain. BM 
culture for Leishmania could not be performed. 


We collected the demographic and clinical features, 
laboratory, and radiological information from the 
hospital database. 


The IFA tests were performed in the serology lab- 
oratory of Parasitology Department in Ege Univer- 
sity, Izmir, Turkey. The IFA IgG test was performed 
in the laboratory to investigate the presence of an- 
ti-Leishmania antibodies in the serum samples (11, 
12). The rK39 rapid immunochromatographic test 
was performed in serum samples as recommended 
by the manufacturer. 


All patients underwent abdominal CT or MRI. Also, 
some patients underwent abdominal ultrasonogra- 
phy or positron emission tomography-computed to- 
mography (PET-CT). All CT examinations were done 
with a 16-detector CT scanner (Brilliance 16; Philips 
medical systems, Cleveland, OH, USA) from the lung 
bases to the pelvis. Computed tomography exam- 
inations were done after the injection of intravenous 
non-ionic contrast material on portal phase using 
the following parameters, collimation: 16x1.5 mm, 
pitch: 1.35, tube potential: 120kV and reconstruction 
slice thickness: 3mm. All abdominal MRI examina- 
tions were performed with a 1.5 Tesla MRI system 
(Ingenia; Philips Medical Systems, Best, The Neth- 
erlands) using an eight-channel phased-array tor- 
so coil. Axial T2 turbo spin-echo (Time of repetition 
TR): 1250ms; Time of echo (TE): 80ms, slice thick- 
ness: 6mm) and pre and post-contrast dynamic MR 
imaging with T1 weighted 3-dimensional imaging 
technique (TR: 3.6ms, TE: 1.65MS) of the upper ab- 
domen were acquired. Dynamic imaging of arterial, 
portal and late venous phases was done following in- 
travenous contrast administration for each patient. 
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Figure 1. Patient 4: Bone marrow aspirate reveals macrophages with numerous nuclei of intracellular amastigotes of Leishmania 


parasites (Giemsa stain, 1000X). 


All patients were treated with liposomal ampho- 
tericin B (L-AmB) 3 mg/kg/day for five days and on 
days 14, and 21. 


RESULTS 


We presented 10 (seven males and three females) 
cases of VL. The mean age was 53 (range of 31-75). 
The mean duration from the onset of the symptoms 
to diagnosis was 61 days (range: 22-120 days) (Table 
1). IFA test was performed in seven patients, and all 
were positive. The rK39 rapid immunochromato- 
graphic test was positive in the other three patients. 
However, the fourth patient had the first rapid test 
negative; after three months, his IFA test was posi- 
tive. Amastigotes of Leishmania were present in only 
three of eight patients who underwent a BM biopsy 
(Figure 1). The fourth patient’s first BM aspirate had 
no amastigotes, after one month, Leishmania amas- 
tigotes were seen in second BM aspirate. 


Six of the ten patients had no underlying diseases. 
Three of the remaining four patients had diabetes 
mellitus (DM), and one had prostate cancer in re- 
mission (Table 1). 


All patients had fever, four patients had night sweats, 
and four patients had weight loss. There was no in- 
formation about night sweats and weight loss among 
the remaining six patients (Table 1). There were two 
patients with peripheral lymphadenopathy. 


All patients had leukopenia, nine patients had 
anaemia, and eight patients had thrombocytopenia. 
There was elevated lactate dehydrogenase in all pa- 
tients, elevated liver enzymes in eight patients, and 
the presence of cholestasis (elevated gamma glu- 
tamate dehydrogenase and direct bilirubin) in sev- 
en patients. Seven patients had hypoalbuminemia, 
and four patients had hyperglobulinemia. All pa- 
tients had elevated C-reactive protein (range: 3-15 
mg/dL). Procalcitonin was measured in five patients 
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Table 1. Characteristics of demographic, clinical, laboratory and radiological data of the patients with visceral leishmaniasis. 


&. Diabetes mellitus, “ Hypertension, B: Unknown, ®: No data, #- Gamma glutamate dehydrogenase 


*, Lymphadenopathy, €: Not performed, #: No evidence, *: Cholecystitis 
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Patient 

Characteristics 

1 2 3) 4 5 6 7 8 g) 10 
Age, year 3A 64 28 49 38 69 75 62 49 65 
Gender Male Female Male Male Male Male Female Male Female Male 
Year 2010 2010 2013 2015 2016 2017 2017 2018 2018 2018 
Season Winter Spring Summer Spring Autumn Winter Spring Winter Spring Summer 
Underlying disease None DM®, HT” None None None ee DM®, HT” None None DM®, HT” 
eecrandhosptalaimicion das, | 2 - a ® 6 _ i i zn ie 
iaieconantedasendas, |e m : wu : ‘e e : i : 
Fever Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Night sweating Yes uP Yes Yes Yes us uP us uP uP 
Weight loss Yes uP Yes Yes uP Yes us us uP uP 
Leukocytes (/mm3) 3110 3760 2500 1420 3000 3860 2000 3840 2770 1620 
Neutrophils (/mm3) 1540 2710 540 1100 1890 2000 1230 2290 2160 830 
Lymphocytes (/mm3) 971 880 1350 220 720 1000 580 1400 540 630 
Hemoglobin (g/dL) 11.9 10,3 10.6 8.5 4 10.5 10.5 9.7 ve) 9.40 
Platelets (/mm3) 143000 179000 107000 8000 54000 121000 49000 116000 24000 46000 
C-reactive protein (mg/dL) 48 7.0 3:2) 16 EI 3 6.5 12 15 5.6 
Creatinine (mg/dL) 0.9 0.9 1 0.5 2. 1 0.5 0.9 0.5 1.2 
Aspartate transaminase (IU/L) 92) 45 25 87 65 76 61 479 23) 113. 
Alanine transaminase (IU/L) 131 43 20 42 50 49 37 353 26 130 
Lactate dehydrogenase (IU/L) 475 479 227 921 521 622 320 1381 536 376 
Alkaline phosphatase (IU/L) 46 ND* 51 ND* 109 168 94 699 60 421 
GGT* (IU/L) v & 68 20 94 165 160 82 671 18 536 
Direct bilirubin (mg/dL) 0.34 0.48 0.33 3.32 0.32 0.32 0.39 1.1 0.14 0.61 
Albumin (g/dL) 27 27 3.8 27 3.6 3.6 2.6 27 2.3 2.9 
Globulin (g/dL) 3.1 33 5.4 5.4 25 41 3:2) 4.2 3A 2.8 
Albumin/globulin rate 0.87 0.82 0.70 0.51 1.44 0.86 0.80 0.40 0.70 1.03 
Prothrombin time 12.9 14 ND* 174 16.8 13 13 ND® ND® 15.8 
Ferritin (ng/dL) 681 8325 ND* 3286 956 1737 1528 2047 2000 989 
Procalcitonin (ng/mL) ND® ND= ND” 3 ND@ ND@ 1 3 12 2 
Splenomegaly Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Hepatomegaly Yes Yes Yes Yes Yes No Yes No Yes Yes 
Multiple nodules in the spleen Yes Yes No No Yes Yes Yes Yes No Yes 
Multiple nodules in the liver No Yes No No No Yes No No No No 
Intraabdominal LAP* Yes Yes No No Yes No Yes Yes Yes Yes 
IFA positivity NP Np NP 1/256 1/512 1/1024 1/128 1/256 1/1024 1/1024 
Rapid immunochromatographic test Positive Positive Positive Negative NP NPE NPE NPE NP& NP& 
Seconder infection No No No NE# NEF NEF Sepsis, CC" | Sepsis Sepsis cc 
roe iac er a Bebe None None Yes Yes Yes No No No No No 
Outcome Cure Cure Cure Exitus Cure Cure Cure Cure Cure Exitus 
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and was = 1ng/ml in all. The elevation of ferritin 
(average 2394 ng/ml) was observed in all patients 
except for one (Table 1). 


Serology screening revealed negative results for 
acute cytomegalovirus, acute Epstein-Barr virus, 
and Human immunodeficiency virus (HIV) infec- 
tions in all patients. No patients had evidence for 
lymphoma in BM histology. The laboratory and 
clinical criteria of hemophagocytic lymphohistio- 
cytosis (HLH) were observed in the fourth patient 
and diagnosis of HLH was established (13). Second- 
ary bacterial infection was found in four patients. 
There was sepsis in three patients; two of these 
patients had blood culture positive for Enterococcus 
faecalis and Cornybacterium striatum, the other one 
with cholecystitis. The other patient had cholecys- 
titis without sepsis. 


The seventh patient underwent to splenectomy to 
treat uncontrolled pancytopenia with unknown ae- 
tiology. At the time of splenectomy, she was hos- 
pitalized by the haematology clinic, and Leishmania 
amastigotes were not observed in her BM aspirate 
and the serological tests were not performed before. 
The Leishmania amastigotes were not observed ei- 
ther in the pathological examination of the spleen. 


At the beginning of the course of the disease, four 
out of the 10 patients received steroids for the im- 
provement of pancytopenia, with the suspect of 
rheumatic diseases. But, the negative results of 
rheumatologic tests and unimproved clinical sta- 
tus despite steroid therapy led us to diagnosis of VL. 


Two of 10 patients died because of multiorgan fail- 
ure before completing their VL treatment. One of 
the patients who received steroid and one fatal case 
had negative serological test results and no amas- 
tigotes in BM aspirate, which were performed in the 
first institution. However, one month later, a repeat 
BM aspirate and serological tests were performed 
and both proved the VL diagnosis. The remaining 
patients completed L-AmB treatment, recovered, 
and none of them relapsed until June 2019. 


All the patients underwent abdominal CT or MRI, 
all had splenomegaly, eight had hepatomegaly, 
and seven had intraabdominal lymphadenopathy. 
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Figure 2. Patient 6: Magnetic resonance imaging T2 weighted 
sequence of the abdomen. Axial nonfat -saturated single- 
shot turbo spin-echo T2- weighted image shows prominent 
hypointense nodules throughout the spleen (white arrows). 


Figure 3. Patient 1: Magnetic resonance imaging T1 weighted 
sequence of the abdomen. Unenhanced axial T1-weighted fat- 
saturated 3 -dimensional image shows minimal heterogeneity 
of the spleen. 


In seven of ten patients, there were multiple hy- 
podense nodular lesions superimposed to homo- 
geneous parenchyma in the spleen (Figure 2 and 
3) Also, two of them had nodular lesions in the liv- 
er. Only four of 10 patients had control of imaging, 
and their radiological findings disappeared after 
treatment. 


Only four patients had an abdominal ultrasound 
that showed splenomegaly in all, two of four had 
hypoechoic nodular lesions in the spleen, and three 
of four had hepatomegaly. 


Because of unreasonable extensive investigations 
for the aetiology of fever, PET-CT was performed 
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in two patients. In one of them (patient 4), PET- 
CT showed hepatosplenomegaly with diffusely 
increased splenic Fluor 18 Fluorodeoxyglucose (F- 
18 FDG) uptake ([standardized uptake value (SUV 
max:3.63). The seventh patient’s PET-CT revealed 
hepatosplenomegaly with diffuse splenic slightly 
increased F-18 FDG uptake (SUV max: 1.77) with 
superimposed areas of multifocal hypodense nod- 
ules and diffusely increased F-18 FDG uptake (SUV 
max: 3.05-2.18) in BM areas of all the skeletal sys- 
tem. 


DISCUSSION 


We described the clinical, laboratory and radiolog- 
ical features of 10 cases with VL, which is sporad- 
ic in our region. Generally, there is a long duration 
from symptom onset until the diagnosis of VL like 
in our series (6, 14, 15). We found that the mean du- 
ration between symptom onset and diagnosis was 
long, with over 60 days. Especially in one of our two 
patients who died, there were 90 days between the 
hospital admission and the diagnosis. Sometimes, 
an unnecessary splenectomy can be performed 
because of delayed diagnosis or misdiagnosis in 
patients with VL like as in our seventh patient (16). 
Sepsis, pneumonia, and jaundice are frequently 
concomitant with VL, especially in patients who 
have high parasitemia (17). Two patients had ob- 
vious cholestatic jaundice, and three patients had 
sepsis in our series. Therefore, early diagnosis is 
vital in cases with VL, to reduce death and compli- 
cations. 


Although most of our cases were immunocompe- 
tent, as previously reported, our four patients either 
had DM or solid malignancy that could be consid- 
ered as immunosuppressed. However, these chronic 
conditions were not associated with late diagnosis 
or prognosis (18-23). In the previous reports, HIV in- 
fection was one of the most important risk factors 
for VL, although none of our patients was HIV-posi- 
tive (18-20, 24). In our series, four patients received 
steroid treatment before the diagnosis of VL, and 
one of them resulted in death. We thought that ste- 
roid use might also have contributed to mortality, 
because immunosuppressive therapy may increase 
parasite burden and progression of the disease. 
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Figure 4. Patient 1: Magnetic resonance imaging T1 weighted 
sequence of the abdomen. Following intravenous contrast 
media administration, many hypointense nodules are seen on 
portal phase, some with poor peripheral enhancement. 


Although VL is seen in both genders, most of our 
cases were men, similar to the previous studies (15, 
16, 24-26). Since men live outdoor more than wom- 
en, they are exposed to phlebotomine sand flies 
which is a vector that causes VL transmission (25). 
Additionally, sex-linked biological factors such as 
sex hormone may affect immune responses to the 
parasites (25, 26). 


Visceral leishmaniasis is a systemic disease affect- 
ing the reticuloendothelial system. In our series, the 
patients had fever, splenomegaly with/without he- 
patomegaly, pancytopenia, elevated liver enzymes, 
with similar frequency reported previously (15, 18, 
19). In previous reports, VL is found to be related to 
HLH (14, 27). In our series, HLH was diagnosed in 
only one patient; however, the other patients were 
not investigated for HLH. Although some of the lab- 
oratory and clinical criteria such as fever, spleno- 
megaly, pancytopenia, and ferritin 2500 g/dL were 
present in most of our patients, we did not further 
investigate for HLH (13). Therefore, more patients 
might have HLH. 


The diagnosis of VL can be frequently difficult 
due to the long incubation period and non-specif- 
c symptoms (1, 7). In sporadic regions, VL is not 
number one in the differential diagnosis list and 
specific diagnostic tests, such as detection of amas- 
tigotes in BM smears and serological tests may 
not be positive in the early period of the disease 
(6, 7). Although the serological tests were positive 
in all patients presented here, there was a delay 


He 
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in performing diagnostic tests in the ninth patient. 
Besides, in the fourth patient who was on steroid 
treatment and died, the first serological test (rK39 
rapid immunochromatographic test) was negative, 
and amastigotes could not be demonstrated in the 
first BM aspirate. Except for a few publications in 
recent years, abdominal imaging is limited in the 
use for diagnosis of VL (7-9). During VL, the spleen 
is one of the most affected organs, and splenomeg- 
aly develops. Ultrasonography, CT and MRI detect 
multiple hypoechoic/hypodense nodules in the 
spleen. However, these images are non-specific 
and can be detected in septic emboli or abscesses, 
splenic infarction, metastatic disease, lymphoma, 
and granulomatous inflammatory diseases such 
as mycobacterial, fungal infections, cat-scratch 
disease, and sarcoidosis, as well as VL (6, 8-10, 16). 
Most of our patients (7/10 patients) had multiple 
hypodense nodules in the spleen in which the pa- 
renchyma was usually homogeneous. Noticing this 
finding, although non-specific, associated with 
prolonged fever, pancytopenia, and splenomega- 
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ly raised the suspicion of VL in our practice. Also, 
two of our patients had hypodense nodules in the 
liver. Previously similar cases with VL, which had 
enlarged liver and spleen with multiple hypoechoic, 
hypodense nodular lesions in abdominal tomogra- 
phy and ultrasonography, were also reported from 
Turkey (10). During the investigation of two cases 
with the fever of unknown origin, we performed 
PET-CT. There was an increased F-18 FDG uptake 
in the spleen (increased diffuse F-18 FDG uptake 
in the spleen both with and without superimposed 
hypodense nodules), similar to the patients in the 
literature (28, 29). 


In conclusion, VL should be suspected among the 
patients, who had long-term fever, splenomegaly, 
pancytopenia associated with multiple nodular le- 
sions in the spleen with/without liver involvement. 
According to our experience, although VL is not at 
the top of the differential diagnosis list, awareness 
and suspicion is the key to diagnose VL, especially 
in sporadic regions. 
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